Molecular identification of genes involved in testicular steroid synthesis and characterization of the response to gonadotropic stimulation in the Senegalese sole (Solea senegalensis) testis.
In male teleosts, testicular steroids are essential hormones for the regulation of spermatogenesis and their production is regulated by pituitary gonadotropins. In the Senegalese sole (Solea senegalensis), an economically important flatfish with semi-cystic and asynchronous spermatogenesis, the gonadotropic regulation of spermatogenesis, particularly regarding the production and regulation of testicular steroids, are not well understood. For this reason, we first cloned and characterized the response of several key genes for the production and action of testicular steroids to the in vivo administration of human chorionic gonadotropin (hCG) and, second, we investigated the transcriptomic effects of hCG in the Senegalese sole testis. We succeeded in cloning the full-length cDNAs for Steroidogenic Acute Regulatory protein (StAR), 3β-hydroxysteroid dehydrogenase (3β-HSD), 17β-HSD and 20β-HSD and a partial cDNA for the nuclear progesterone receptor. In this study we also identified a transcript encoding a protein with homology to StAR, which we named StAR-like, that could represent a new member of the StAR-related lipid transfer (START) family. All the cloned genes were expressed in the testis and their expression levels were significantly increased by the in vivo administration of hCG. The plasma levels of testosterone and 11-ketotestosterone also increased in response to hCG administration, likely as a result of the induction of the expression of steroidogenic enzymes by hCG. Furthermore, gene expression analysis by microarray identified 90 differentially expressed genes in the testis in response to hCG administration, including genes potentially involved in steroidogenesis, progression of spermatogenesis and germ cell maturation and cytoskeletal organization. Our results have identified for the first time a number of key genes involved in the regulation of steroid production and spermatogenesis in the Senegalese sole testis that are under gonadotropic control.